Nuclear Magnetic Resonance (NMR) studies
In order to characterize the ligands present on the surface of the nanoparticles after phase transfer process an NMR study has been carried with 50nm Au NPs.
1 H NMR spectra were acquired on Bruker 500MHz spectrometer. Chemical shifts were reported in ppm (δ) and splitting patterns are designated as "s", singlet; "t", triplet; "q", 
I) II)
3 In addition, the 1 H NMR spectra of surface bound ligands are shown in Figure S1B .
Spectrum III corresponds to a mixture of DDT and PEG-SH, in the same ratio used for the functionalization of the gold nanoparticles measured in spectrum IV. We found that the spectrum of 50 nm Au-NP capped with DDT and PEG-SH (IV) does show the peaks of both ligands on the nanoparticle surface, confirming their presence after phase transfer. Some features in the 1 
Polymer coating and characterization
The synthetic procedure followed to prepare the amphiphilic polymer, dodecylamine modified polyisobutylene-alt-maleic anhydride (PMA), was adapted from previous publications. [5] [6] [7] During preparation, 75% of the anhydride rings from the polyisobutylene-alt-maleic anhydride hydrophilic backbone were reacted with dodecylamine ligand, leaving 25% of them for further modification, such as incorporation of a dye. The polymer structure is shown in Figure S14 : Figure S14 . Structure of the amphiphilic polymer (PMA) comprising a hydrophilic backbone of polyisobutylene-alt-maleic anhydride (black) and a hydrophobic side chain of dodecylamine (blue).
After polymer coating, particles were washed several times by centrifugation (1730 g; 15 min; 20 ºC) and redispersed in Milli-Q water. Gel electrophoresis was used to ensure that all empty polymer micelles were removed. 1 wt% agarose gel was prepared by mixing agarose with tris-borate-EDTA buffer (TBE; 0.5x). Polymer coated AuNSs were mixed with glycerol to increase the sample density by placing the mixture in the cavity of the prepared gel. When an electric field of 18 V·cm -1 was applied to polymer coated NPs (negatively charged due to the carboxylic groups of the polymer), they migrated towards the "+" pole. After an hour a band of AuNSs was appreciated. Since empty polymer micelles move faster in the gel than NPs, they can be separated from each other ( Figure S15 ). TEM images show the preservation of the star-like shape after polymer coating.
Negative staining of the sample was performed after a glow discharge treatment of the TEM grids for 2 min with air plasma. After placing the sample on the treated grid, 0.5 µL of a 0.5 wt% solution of uranyl acetate was added to the sample, providing contrast to differentiate the organic shell composed by DDT, PEG-SH and PMA. Confirmation that the white shell was not due to any artifact, serial focus imaging was performed, ranging from overfocused to underfocused images and confirming that the shell can in all cases be appreciated and Fresnel fringes appeared when the particle was under or over focus( Figure S16) . Figure S16 . TEM focus series of negatively stained polymer coated Au NSs. The scale bar corresponds to 50nm.
